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Introduction
While Belgium has one of the highest productivity levels in the OECD, its growth has dampened markedly in recent years. Productivity gains are important to improve living standards and to help sustain inclusive growth. The determinants of productivity are diverse, and in Belgium two important structural socio-demographic trends, ageing and educational attainment, are at work. They affect productivity by changing the structure of the labour force. Boosting productivity will thus depend on i) the country's ability to preserve and upskill older workers, whose share of the working age population will increase substantially over the coming decades, ii) the capacity to keep expanding the pool of tertiary-educated workers, who contribute the most to productivity gains, and iii) the use and allocation of skills across firms and industries, especially in the context of digitalisation. Against this background, policies that enhance inclusiveness and productivity are mutually reinforcing. Policy-makers should endeavour to provide framework conditions to allow all individuals to contribute to improved productivity growth through the labour market (OECD, 2016a) .
This paper addresses four main questions related to productivity and inclusiveness:
 How to make the most of an ageing workforce, equipping workers with the necessary skills along their careers and avoiding premature exclusion from the labour market.
 How Belgium can maintain its strong performance in education and help people acquire the skills and competences they need to be employable and function well in society.
 How to best use the existing pool of skills, which entails addressing (mis)allocation of skills across firms or industries and the sub-optimal allocation of students among fields of study.
 How digitalisation and automation of tasks are changing the mix of skills needed, as well as the work organisation and the nature of the employment relationship for many of the new ondemand jobs linked to the ever-greater use of e-platforms.
Making the most of an ageing society

Challenges ahead: strengthening inclusiveness and productivity of seniors
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Figure 1. The workforce is ageing
Share of young (15-34) and older (50-64) workers in total employment.
Note: For OECD, data refer to the weighted average 50-64 employment rate of OECD countries for which the 50-64 employment rate is reported since at least 1983 (Australia, Canada, Finland, France, Germany, Ireland, Italy, Japan, Korea, Netherlands, Norway, Portugal, Spain, Sweden and United States). Rates are weighted by the size of overall population for each country.
Source: Source: OECD, Labour force statistics.
Despite increasing over the last two decades, the employment rate of Belgian seniors is among the lowest in the OECD. It is expected to rise as policy-makers continue to reduce possibilities for early retirement, pre-pensions, and long-term sick leave, and increase labour supply by prolonging working life (Figure 2 ). More proactive policies should also be considered to reduce the risk of seniors being excluded from the labour market. Appropriate measures range from increased focus on lifelong learning to changing work organisation practices. Employment rates of workers aged [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] Note: For OECD, data refer to the weighted average 50-64 employment rate of OECD countries for which the 50-64 employment rate is reported since at least 1983 (Australia, Canada, Finland, France, Germany, Ireland, Italy, Japan, Korea, Netherlands, Norway, Portugal, Spain, Sweden and United States). Rates are weighted by the size of overall population for each country.
Source: OECD, Labour force statistics.
Supporting productivity and jobs of seniors
Maintaining the productivity and employability of older workers calls for more systematic access to adult education and training (AET) as skills needed in a job tend to change during a professional career. Participation in AET was 7% in 2015, compared to 11% on average in the EU, with even lower rates for seniors (EC, 2016; Figure 3.A) . Several factors may act as barriers to lifelong learning (Box 1). So far, as careers have been of a relatively short duration, in part due to early retirement schemes, the reward from training beyond a certain age has been limited. Employers' incentive to invest in transferable skills is weakened by the risk that other firms may attempt to poach their newly trained workers. If well-enforced the Federal government's decision to oblige firms to provide workers with at least five working days of AET a year as legislated in the recent Werkbaar, Wendbaar Werk (WWW) reform should reduce underinvestment in training. Higher participation could also be achieved by strengthening incentives for training towards shortage occupations, for example by allowing for longer training leave, providing higher subsidies, or by allowing unemployed workers to maintain unemployment benefits during training.  There is compelling evidence that many skills or traits are more readily acquired during childhood than adulthood (Heckman, 2008) .
 Financial constraints may be an additional variable as adults generally need the money that only a fulltime job earns to support their family or service their mortgage  Firms may be reluctant to invest in transferable skills that could be used by competitors (Becker, 1964) .
 Shorter careers in Belgium reduce the private return from training.
The lack of a training culture has also been highlighted as an important explanation for the low participation of workers in lifelong learning. European surveys on training show that workers often fail to see the advantages of training (AET, 2011) . Providing more information on the returns from training would strengthen incentives to engage in lifelong learning. The Flemish Community has opened support centres to provide guidance and counselling services to adults (GOAL, 2016) . The Flemish government will also launch a new scheme in 2017 to help workers retrain or reorient themselves towards different professional careers. The French-speaking Community runs information campaigns and has established a service for guidance to citizens (EC, 2016) . Social partners should also play a stronger role by more systematically identifying and disseminating best practices.
Establishing age-friendly organisational structures and working environments could help older workers make the most of their skills (Appannah and Biggs, 2015) . Existing federal measures targeted at older workers, like the obligation for every firm with more than 20 workers to implement an employment opportunity plan for older workers (Werkgelegenheidsplannen voor oudere werknemers), or the financial help provided by the regions to accommodate the needs of older workers, should be evaluated and, if appropriate, amplified.
More systematically generalising ergonomic workplaces would also strengthen productivity and working conditions for seniors. Small changes to the work environment can make a big difference as illustrated by an experiment by BMW which decided to staff one of its production lines with workers of an age likely to be typical at the firm in 2030 (Loch et al., 2010) . The firm improved the productivity of this line by introducing 70 relatively small changes, such as new chairs, more comfortable shoes, magnifying lenses and adjustable tables.
Accommodating older workers' needs for flexible working time could also reduce early exit from the labour force (Blanchet et al., 2016) . However, authorities should ensure that fewer hours worked are associated with lower labour costs. If flexitime leads to an increase in unit labour costs it is likely to dampen employment growth (Kantarci and Soest, 2008) . The federal WWW reform contains interesting ideas, such as annualisation of working time, an extended right to telework, and the portability of paid holidays in case of job changes.
The relatively high labour cost of older workers may also reduce their employability. In many industries labour costs rise mechanically with seniority and beyond a certain point tend to exceed productivity. However, as wages tend to be below productivity in early years of careers these arrangements are inter-temporarily coherent for employers and probably motivate workers to make more effort and remain fully committed (Lazear, 1979; Kirsten and Heywood, 2007) . Nevertheless wage profiles appear to be particularly steep in Belgium (Figure 4 ). In some cases this has contributed to early retirement clauses and job separation many years before the legal retirement age.
The Federal government's General Policy Statement of 2014 contains an explicit and welcome commitment to reduce seniority pay, concomitantly to pension and early retirement reforms. Many steps have already been taken to increase the pension age and to make early retirement less generous and accessible, including as part of the 2015 pension reform. The government could also foster efforts to reduce the steepness of seniority profiles through the well-established wage bargaining process. Wage of male workers aged 60-64 relative to workers aged [30] [31] [32] [33] [34] [35] 2012 Note: For Belgium, data refer to Flanders. Relative wages are obtained using HECKIT 2-stage estimation, regressing (log) gross hourly wages on age group, controlling for years of schooling, PIAAC scores and occupational status. 
Preserving Belgium's advantage in education
High educational attainment has been an important factor in Belgium's high productivity and prosperity ( Figure 5 , Lebedinski and Vandenberghe, 2014) . International experience suggests that for advanced economies like Belgium, productivity growth depends on the quality of higher education (Aghion et al., 2006 (Aghion et al., , 2009 Vandenberghe, 2017) . This underscores the importance of improving access, quality and participation in tertiary education and maintaining its quality. 
Educational attainment is high
Belgium has successfully lifted the educational attainment of its population since the 1950s, but progress has slowed in recent years. Starting from a high level, the increase in tertiary education attainment between 2000 and 2015 has been one of the lowest among OECD countries ( Figure 6.A and B) , although the number of students enrolling for higher education in Flanders and in Brussels increased markedly in 2015/2016. A catching-up effect does not fully explain the slowdown in the years preceding 2015 as most countries with a higher share of tertiary educated than Belgium in 2000 have had stronger growth rates (Figure 6 .C). Education mismatches are moderate. Under-education can have an impact on productivity by mismatching skills and job needs, while over-education points to a misallocation of resources. About 15% of workers in Belgium were overeducated in 2012 and 10% under-educated ( Figure 7 , Box 2). This puts Belgium (Flemish Region) significantly below the OECD average in terms of over-education and slightly above the OECD average for under-education. Other estimates for the Belgian private sector suggest somewhat higher figures with about 20% of workers over-educated and 25% under-educated (Karakaya et al., 2007; Kampelmann and Rycx, 2012; Giuliano et al., 2017) .
Figure 7. Education mismatches remains comparatively moderate
Note: For Belgium, data refer to Flanders. For the United Kingdom, data refer to England and Northern Ireland. Qualification mismatch is defined relative to the qualification needed to get the job, as reported by the respondents. Over-skilled workers are those whose proficiency score is higher than that corresponding to the 95th percentile of self-reported well-matched workers -i.e. workers who neither feel they have the skills to perform a more demanding job nor feel the need of further training in order to be able to perform their current jobs satisfactorily -in their country and occupation. Under-skilled workers are those whose proficiency score is lower than that corresponding to the 5th percentile of self-reported well-matched workers in their country and occupation.
Source: OECD, PIAAC 2013.
Box 2. Measuring over-and under-education
What is over-education?
First highlighted by Freeman (1976) , education mismatch has been extensively studied, especially since the late 1980s, to evaluate the consequences of the continued expansion of participation rates in higher education in developed economies.
Over-education occurs when workers are more highly educated than required for their particular job. This may typically happen when educational attainment has risen a lot but firms fail to take advantage of a more highly educated labour force, or simply do not need it to remain productive and profitable. Individuals may then be forced to take jobs for which they are over-educated; something that may be costly to the economy.
Measures of over-education
There are three ways of measuring educational mismatches. Each method has advantages and disadvantages (for a detailed discussion see Leuven and Oosterbeek, 2011) .
 An objective measure or job analysis approach is based on an evaluation by professional analysts of the level and type of education that is required for a specific job. The American Dictionary of Occupational Titles (DOT) takes this approach.
 A subjective or self-assessment approach requires the employee and/or employer to determine the type and level of formal education that is necessary for the achievement of the tasks associated with a given job. This method thus relies on employee and/or employer surveys.
 An empirical or realised matches approach derives the required level of education for a job from what workers in the corresponding job or occupation have usually attained. The required education is then generally computed based on the mode of the education in each occupation.
Over-education and productivity
Firm level evidence suggests that (over-)education contributes positively to productivity (Rycx et al., 2015) . This is especially the case for firms with a high share of high-skilled jobs and in knowledge-based industries (Kampelmann and Rycx, 2012) . By contrast, under-education is found to be detrimental to firm productivity, but only among young workers.
The high return on tertiary education suggests that the economy has benefitted from the increased supply of educated workers. Estimates at the firm level suggest that those with a bachelor's degree are 58%, and those with a master's degree 92%, more productive than workers with at most primary education attainment (see Annex 1). At the individual level, Mincerian wage equations, which relate earnings to educational attainment, show that taking individuals without a degree as a reference, those with a lower secondary degree earn about 10% more per month (gross). The premium rises incrementally to 64% for university graduates (Figure 8 .A). Similar equations relating the level of education to the risk of unemployment confirm the premium for tertiary educated students: the risk of unemployment is 59% higher for someone with at most a primary degree compared to someone with a university degree (Figure 8.B) . The still high returns to tertiary education, and moderate education mismatches suggest that further expanding the pool of tertiary-educated individuals further would raise productivity. However, given the slow rise in attainment in recent years this is likely to prove challenging. The lower progression in tertiary education attainment in part stems from poor performance at lower levels of education.
Improving compulsory education outcomes
Too many youth do not successfully complete upper-secondary education. This means that, in spite of liberal admission rules, they cannot undertake tertiary education. Socio-economically disadvantage individuals and first and second generation immigrants are particularly at risk. Youth living in areas with high unemployment rates, are over-represented among early school leavers (Table 1 ). In addition, PISA results indicate that the score gap between native born students and those with an immigrant background are among the largest in the OECD, although this is not true for all the Belgian regions. As a result, youth with an immigrant background are only 65% as likely to obtain a tertiary degree as their native peers; near the lowest ratio in the OECD (Figure 9 ). The authorities from the three communities have implemented major education reforms in order to improve educational outcomes for socio-economically disadvantaged students (Box 3; EC, 2016) . Some issues require specific attention:
 Both the Flemish and the French Communities have enacted policies aimed at reducing socio-economic segregation. A closer evaluation of the effectiveness of these polices is needed.
 More should be done to ensure that socio-economically disadvantaged pupils are taught by more qualified and experienced teachers. The existing uniform pay structure prevents policymakers from using teacher pay to achieve this goal. Existing efforts to improve the quality of schools where disadvantaged pupils are over-represented, by attracting and retaining effective teachers could be made more effective by developing incentives schemes.
 According to the OECD Teaching and Learning International Survey (OECD, 2013c), which was only conducted in the Flemish Community, teachers have comparatively less training in teaching in multicultural settings than teachers in the majority of OECD countries ( Figure 10 ).
 In Flanders spending per student is higher in secondary than elementary education despite evidence that the rate of return on investment in human capital is greatest in the earlier years of school (Nusche et al., 2015) . 
Percentage of teachers, 2013
Note: For Belgium, data refer to Flanders. For Canada, data refer to Alberta. For the United Kingdom, data refer to England. Percentage of lower secondary education teachers who report having participated in professional development on teaching in a multicultural or multilingual setting in the 12 months prior to the survey.
Source: OECD, TALIS 2013 Database.
Box 3. Main elements of education reforms in the Communities
Both the French and Flemish Communities are engaged in major school reforms aimed at providing more inclusive education and reducing dropouts. Both communities are currently revising their enrolment policies. Government agreements for 2014-2019 refer to the need to realise a better repartition of experienced teachers to schools with many disadvantaged pupils (EC, 2016) .
Flemish Community
In early 2016 the Flemish government approved a revised concept note on the new integrated early school leaving approach, including an action plan. A concept note containing proposed measures for raising the profile of new entrants to teacher education programmes and streamlining of programmes and quality enhancement of teacher training has also been adopted. Some measures have already been implemented, such as the introduction of a (non-binding) entrance test for students at the beginning of initial teacher training offered by university colleges. Other planned reforms include the introduction of a specific master's in education. A draft decree is planned in early 2017 in view of finalising the reform by 2020. In May, 2016 the government agreed on two concept notes on modernising secondary education. Plans include measures to increase guidance for pupils, to provide more options courses for pupils who do not hold a primary certificate, and to reorganise the structure of educational offers.
French Community
The French Community is currently rolling out its reform programme of compulsory education Pacte pour un Enseignement d 'Excellence, 2015 'Excellence, -2025 . The reform will grant individual schools and teachers greater autonomy. Heads of underperforming schools will be required to draw up plans to tackle low achievement, onthe-job teacher training will be made more relevant to the school, and teachers made more equipped for social, cultural and pedagogical diversity. The pathway from the elementary to the lower secondary level will be streamlined and initial vocational education and training will be simplified by reducing the number of tracks and integrating apprenticeships into the education system. An increase in the course length for initial teacher training from the current level of three years is also under consideration. However, budget constraints likely rule out opting for a five-year master's for all teachers (EC, 2016). 
Raising resources for tertiary education
Education quality may have been affected by a decline in per-student spending in tertiary education (Table 2) . First, more severe budgetary constraints -high public debt, increasing pension and health care costs -make it intrinsically more difficult for the state to invest in human capital. Second, Belgium's geographical location at the heart of Europe coupled with its comparatively liberal admission rules, has contributed to an increase in non-resident students from EU countries with restricted access to studies in certain academic fields in their own national higher education system. These students rarely enter the Belgian labour market upon completion of their studies (Gérard and Vandenberghe, 2007) . The level of tuition fees in Belgium depends on a student's financial situation, the type of qualification (regulated for initial programmes, free for most advanced/executive programmes) and whether or not the student is an EU national. In the French Community around 70% of students in public or government-dependent private higher education institutions pay the maximum fee of EUR 836 per academic year. In the Flemish Community 77% of students in initial bachelor's and master's programmes pay the maximum fee of EUR 890, while in the German-speaking Community nearly all students pay EUR 450 (EC, 2015) . In Germany students do not pay tuition fees. In France fees are generally fixed at around EUR 400 a year for an undergraduate degree and EUR 470 for a master's degree, although around one third of students are exempt from fees. At certain schools and for certain subjects fees are higher and may reach up to EUR 10 000 per year. In the Netherlands all students pay fees of EUR1 951 per year.
Against a background of high public debt and significant fiscal constraints some OECD countries have chosen to increase tuition fees to sustain spending on tertiary education. For instance, tuition fees were increased in England in 2011, which markedly increased overall spending on tertiary education. Despite an initial decline, the participation rate in higher education has continued to increase (Department for Education, 2016). The Belgian authorities could consider increasing tuition fees in tertiary education while maintaining the grant and waiver system to support disadvantaged students. Granting loans with repayment contingent on the level of their future income would help compensate graduates who have not achieved wage gains from their studies. 
Better matching skills with labour market needs
Reallocation of workers to boost productivity
Although over-educated workers contribute positively to the productivity of their current employer (as discussed above) this does not entail that workers are employed where they would be the most productive. Many firms find it difficult to attract those workers who they would employ more productively (Andrews and Cingano, 2014) . According to PIAAC micro-data productivity in Belgium (Flanders) is negatively affected by skills mismatches at both the aggregate and the sector level (Box 4). Reducing skills mismatches to the lowest level of the OECD would lead to an estimated economy-wide productivity gain of 3% (Adalet and Andrews, 2015; Figure 12 ). Improving allocative efficiency of skills would boost productivity Note: Panel B shows the difference between the actual allocative efficiency and a counterfactual allocative efficiency based on lowering the skill mismatch in each country to the best practice level of mismatch. Both the actual and counterfactual numbers are calculated by aggregating 1-digit industry level mismatch indicators using a common set of weights based on the industry employment shares for the United States. For example, lowering the skill mismatch to best practice leads to a simulated gain of around 10% in Italy and 3% in the United States. 
Box 4. Skills mismatches
Occupational mismatch can be measured through educational mismatches (see Box 2) or skills mismatches. Educational mismatches do not necessarily imply skills mismatches (Quintini, 2011; OECD, 2013a) . The former ignores the possibility that workers with the same level of education may be heterogeneous in the level of skills acquired through experience, on-the-job training, or even stemming from differences in innate ability (Chevalier, 2003; Chevalier and Lindley, 2009 ). Moreover, skills acquired through education are likely to depreciate over time so that educational mismatches may be an imperfect proxy for jobrelated skills mismatches, especially among older workers. Therefore, a growing literature focuses on skills mismatches. A worker is considered under-skilled (or over-skilled) if she/he suffers a skill deficit (or surplus) in a specific field of knowledge, e.g. literacy or numeracy, needed to perform her job.
Using PIACC data the OECD has developed a novel approach to measure skills mismatches in literacy and numeracy. A survey asked workers whether they feel they "have the skills to cope with more demanding duties than those they are required to perform in their current job" and whether they feel they "need further training to cope well with their present duties". To compute the OECD measure of skills mismatches, workers are classified as well-matched in a domain if their proficiency score in that domain is between the minimum and maximum score observed among workers who answered "no" to both questions in the same occupation and country. Workers are over-skilled in a domain if their score is higher than the maximum score of self-reported well-matched workers, and they are under-skilled in a domain if their score is lower than the minimum score of self-reported well-matched workers. The OECD measure of skills mismatch is an improvement over existing indicators. However, this approach does not measure all forms of skills mismatch; rather, it focuses on mismatches in the proficiency domains assessed by PIAAC.
International experience suggests that the productivity-enhancing effect of advanced education is greater among the most productive and innovative firms that are part of the efficiency frontier or located close to it (Aghion et al., 2006 (Aghion et al., , 2009 . However, recent estimates for Belgium show that workers with a university/master's degree are not allocated differently to other workers. Many of them are in firms that are distant from the "efficiency frontier" suggesting that they could be more productive in frontier firms. Moving more workers with tertiary education to firms closer to the efficiency frontier would have a large impact on productivity -a 10 percentage point increase in the share of these workers in frontier firms could raise MFP growth by 2.5 percentage points (Box 5, Figure 13 .A). The size of the effect declines the further the firm is from the technological frontier.
Box 5. The productivity of university-educated workers as a function of the distance to the efficiency frontier
The impact of university workers on firm productivity is estimated on the basis of Belgian firm-level data, covering the 2008-13 period in three steps. There is room to better allocate university-educated workers Note: In panel A, the left-hand vertical axis measures the impact on annual firm-level productivity growth of a 10 %-points rise of the share of workers with a university degree. The closer the firm to the frontier the larger the positive impact of university education on productivity growth and below a certain threshold that contribution is even negative. The right-hand axis (and the two frequency curves) measures the distribution of the workforce according to the distance to the efficiency frontier of the firm they work in. The distance to the efficiency frontier is computed as the difference (in logs) between a firm's MFP and the 99th percentile of its NAICS 2-digit industry MFP distribution (i.e. the frontier).
Source: Vandenberghe (2016) .
Establishing institutions to foster more efficient allocation of students and skills
Residential mobility in Belgium is comparatively low, with about 10% of workers moving within a two-year period (Figure 14.A) . This contributes to skills mismatches as residential mobility is positively correlated with the worker reallocation rate (Caldera Sánchez and Andrews, 2011) . Aligning housing-related regulations to best practices, especially by reducing high transactions costs for house sales, could improve productivity gains (Figure 14.B) . Reducing the severe road congestion problem by improving public transportation and adequate direct pricing of the use of roads would greatly facilitate the geographical mobility of the labour force and contribute to raise job-to-job mobility. In Panel B, the figure reports the impact on the probability of skills mismatch: if Belgium reformed transaction costs to best practice the probability of skills mismatch would fall by more than 9%. Transaction costs include a number of fees such as transfer taxes (e.g. stamp duties), registration fees incurred when registering the property in the land registry, notarial or other legal fees and typical real estate agency fees and refer to 2009. Denmark has the lowest transaction costs.
Source: Caldera Sánchez and Andrews, 2011 and; Adalet and Andrews, 2015. Business dynamism (i.e. the propensity of relatively less productive firms to die and be replaced by relatively more productive ones) is also comparatively low (see Chapter 1). This may lock resources in low-productivity firms. Empirical evidence shows that healthy market economies typically exhibit a high pace of churning of outputs and inputs (including workers) across businesses and that churning is productivity-enhancing as outputs and inputs move from less productive to more productive businesses (Bartelsman et al., 2009) . Comparatively stringent product market regulation and high barriers to entry that protect low-productivity incumbents contribute to skills mismatches and dampen productivity growth by preventing new firms from entering and making better use of highly skilled workers (Figure 15 ). Easing product market regulation could reduce skills mismatches
Impact of product market regulation reform
Note: The figure reports the impact on the probability of skills mismatch: if Belgium reformed product market regulation to best practice the probability of skills mismatch would fall by almost 2.5%. Product Market Regulation is the aggregate indicator for 2008. The Netherlands has the least stringent product market regulation.
Source: Adalet and Andrews, 2015.
Belgium has relatively strict employment protection legislation (EPL). Strict EPL may contribute to skills mismatches by preventing firms from adapting their workforce to technological (or business cycle) changes, or by reducing professional mobility between jobs (Eurostat, 2017) . Fixed-term and temporary contracts help, but developing such atypical contracts comes with the risk of reducing, from an already low level, firms' investment in training. One factor undermining job mobility might be the prevalence of seniority wages (Figure 4 ) and perks that are, de facto, indexed on seniority (e.g. extra legal pensions and stock options).
Ensuring that the allocation of students among the different fields of study is broadly in line with labour market needs is a first step towards a more efficient allocation of resources. Within most fields of study a bachelor's or master's degree delivers a positive wage premium, with a long/master's degrees on average paying more than short/bachelor's degrees. However, wage premia vary greatly between fields of study (Annex 2). This suggests there room for some reallocation of students across fields of study within tertiary education. In a system where individuals have ample freedom of choice, with regard to both institutions and fields of study, achieving reallocation is challenging. A first step would simply consist of largely disseminating data on wage premia by field of study instead of just by level of study. This might entice more prospective students to choose fields of study more relevant to the labour market.
The promises and challenges of digitalisation
Digitalisation holds the promise of large labour productivity gains. There is no consensus on the scope for future digitalisation (big data, internet-of-things…). However, if growth in computation and artificial intelligence crosses a certain threshold, productivity growth could accelerate sharply as improvements cascade through the economy at an ever-accelerating pace. Some consider the current low growth environment to be transitory and expect a "second machine age" to lead to a third industrial revolution (Brynjolfsson and McAfee, 2014) .
Digitalisation-induced productivity gains are unlikely to be distributed evenly across the economy (CSE, 2016) . Despite a large number of baby boomers retiring, some sectors where digitalisation accelerates will see large employment losses and a high degree of job transformation (Figure 16.A) . Final demand for goods and services will re-orient; and other jobs will most likely be created elsewhere in the economy. Coping with these reallocations may require a lot of effort on the side of labour. Workers will need to move between tasks, jobs, firms, industries and perhaps also regions of residence. It is crucial to continue to strengthen the labour market institutions to help facilitate these transitions for workers. A lot has already been done in Belgium to activate welfare protection, for example individualised guidance or coaching, access to training, and a near-universal right to outplacement paid by the employer in case of dismissal. The agenda for the future should be focused on optimising and selectively amplifying existing policies. For that, much more evaluation of the actual use and the effectiveness of existing schemes is needed.
Digitalisation is also disrupting the nature of employment relationships, via the rise of internet jobs platforms and its corollary: on-demand jobs. There is no systematic data for Belgium, but evidence from the US suggests that these jobs could rapidly represent a non-negligible part of the total workforces. Krueger and Katz (2016) estimate that the percentage of US workers engaged as temporary help agency workers, on-call workers, contract workers, and independent contractors or freelancers rose from 11% in February 2005 to 16% in late 2015.
On-demand jobs have advantages, including more time flexibility and diversity for individuals and access to a larger pool of skills, lower costs of hiring, and lower administrative burdens for firms. They probably also contribute to higher labour productivity via an overall reduction of slack, a better adjustment of employment to fluctuations in final demand, and better use of the existing capital stock.
To level the playing field with existing forms of business the fiscal and social security status applicable to these on-demand workers needs to be clarified (Box 6). Many on-demand workers operate in a triangular relationship with an intermediary (e.g. Uber) using a proprietary application to identify customers for their services. One option would be to require the intermediaries to provide some welfare benefits and protection to these on-demand workers and to require them to enforce tax and social security contribution withholding services, as traditional employers do on behalf of salaried employees.
Important steps were recently taken to adapt tax legislation to the challenges of the sharing economy. In July 2016, Belgium introduced income tax legislation to improve the treatment of income obtained through the sharing economy. The law grants of an advantageous (but limited) tax regime for individual service providers who operate through a digital platform and requires tax withholding at source by the digital platform. In particular, the effective tax rate on income from the sharing economy that does not exceed EUR 5 000 per year is fixed at 10% and collected based on electronic payment records of the digital platform. However, the scope of the new taxation framework remains limited to services that are provided between non-professional individuals, and excludes goods (e.g. takeaways) as well as the letting of real property (e.g. AirBnB) or movables (e.g. car-sharing). With such important parts of the sharing economy excluded, there is a risk that income from platform activities is not fully reported and distortions vis-à-vis traditional service providers persevere. In this context, the authorities should aim to broaden the coverage of the legislation to other activities within the sharing economy.
Box 6. E-platforms, "alternative" jobs and the need for a relevant legal framework Digitalisation prompts major transformations in how work is organised; blurring the traditional distinction between "employee" and "self-employed". With high-speed internet, audio and video technology, etc. workers have the flexibility to work at any time and from anywhere. E-platforms are an important driver of this evolution, and could boost labour productivity. Employers can hire specialists on demand and keep their workforce flexible in response to demand fluctuations.
But there are also concerns about the protection of on-demand workers as well as their tax obligations. In a recent policy paper Harris and Krueger (2015) explain that "alternative" workers do not fit easily into the existing legal definitions of "employee" vs "self-employed". The distinction is important because employees qualify for a range of legally mandated welfare benefits that are not available to self-employed people, such as unemployment or occupational accident insurance. Instead they propose a new category of "independent workers" for those who occupy the grey area between traditional employees and self-employment. Most operate in a triangular relationship with a business (i.e., an intermediary like Uber or AirBnB) and customers. Typically, they use a communication channel, such as an app, created by an intermediary to identify customers for their services. Harris and Krueger recommend requiring (or allowing) intermediaries to provide some welfare benefits and protections to these "independent workers" (but not all, e.g. no fully-fledged unemployment insurance), but also require intermediaries to enforce tax and social security contribution withholding services, akin to what employers traditionally do on behalf of salaried employees.
Digitalisation creates an upskilling challenge. Although some recent technological developments (e.g. voice recognition) may lead to "deskilling" of some jobs and occupations, the bulk of existing evidence suggests higher skill requirements for those who work in ICT-rich environments, and certainly for those whose task consists of developing new goods and services (Brynjolfsson and McAfee, 2014) . The labour demand for ICT specialists and people with coding skills seems to rise unabatedly, leading to more and more unfilled vacancies (Figure 16 .B). For instance, in 2014 more than half of firms located in Belgium looking for an ICT specialist reported unfilled vacancies over relatively long periods (Eurostat, 2014) .
Digitalisation is already changing the type of skills employers demand. Increasingly desirable skills range from basic digital literacy (e.g. browsing, sending emails) to advanced technical skills (e.g. big data analytics, app development). Moreover, it is the combination of foundation skills (literacy and numeracy) and skills directly related to technologies (e.g. coding) that make individuals employable (OECD, 2016a) . This combination is especially important for medium-skilled white-collar workers, whose jobs will increasingly disappear due to technological change (Arntz et al, 2016) . In the Belgian context, this will require a sharp rise in adult education and training, as discussed above. In Wallonia Centres de Compétences have been set up in strategic areas and sectors with a solid technology base and aim to support innovation and growth through the development of relevant skills. The model is based on a partnership approach and the centres intervene both upstream (through monitoring, information, awareness, etc.) and downstream (though validation of skills, improved integration courses, etc.) A similar approach exists in Flanders with the kennisinstellingen. The strategic research centres Imec (semiconductors, etc.) and iMinds (software) merged at the end of 2016, and the budget increased towards a total of EUR 110 million a year. In addition, a transition path for Industry 4.0 was approved by the Flemish Government in March 2017.
The dissemination of basic digital literacy should be the most effective way to ensure the labour force is appropriately skilled. It will come as a by-product of the growing availability of digital products and services, the reduction of the price of broadband internet and mobile communications, or from the ability of citizens to conduct all communication with the government digitally (a 2020 objective, part of the "Digital Belgium" agenda). A plus would be to systematically offer basic ICT training to groups at risk of the so-called digital divide.
The proliferation of advanced ICT skills -i.e. those related to application development and web development, scriptwriting and virtualisation, or underpinning the development of the cloud -will probably continue to depend on attracting youth to study science, technology, engineering and mathematics (STEM) subjects. In 2013 only 17% of students in tertiary education enrolled in STEM subjects ( Figure  16 .C). Although, STEM enrolment in the Flemish community increased over the past few years and more students are enrolled in courses that partly integrate STEM subjects in the curriculum. Moreover, women are largely underrepresented (OECD, 2016b) . The Flemish government has launched a STEM Action Plan aimed at increasing the number of students opting for STEM disciplines, particularly within the fields of technology and ICT. However, more needs to be done to properly inform prospective students that the field of study matters in terms of job prospects and future earnings.
The dissemination of intermediate coding skills could be achieved via increased participation in adult education and training (AET). For younger people it may happen outside fully fledged STEM programmes, via the generalisation of ICT minors (i.e. as a student's declared secondary academic discipline) accessible to any tertiary education student; and at a fraction of the cost of traditional STEM programmes.  Where appropriate, expand controlled school-choice schemes in the Communities to reduce the concentration of pupils with a non-EU immigrant background. Improve teacher training and incentives to attract teachers to schools with a high concentration of disadvantaged pupils.
 Where appropriate, consider increasing or adjusting tuition fees, while maintaining the grant and waiver system for disadvantaged students along with income-contingent loans. Better publicise labour market shortages and wage premia to motivate students to choose fields of study more relevant to the labour market.
Further recommendations
 Foster efforts to reduce the steepness of seniority profiles through the well-established bargaining wage process.
 Improve professional mobility by investing in public transport, reducing transaction costs in the housing market and applying direct pricing on the use of roads.
 Increase spending per student in elementary education to at least the level of that of secondary education.
 Support dissemination of intermediate ICT skills (including coding) through both adult education and training and by generalising access to ICT minors for all tertiary education students.
 Increase the coverage of existing legislation on the sharing economy to include a broader range of activities.
ANNEX A.1
Firm-level analysis of workforce composition's impact on productivity
The Hellerstein-Neumark Methodology
The methodology to estimate productivity (and/or wage) profiles according to a given characteristic of the workforce (e.g.; age, gender or education attainment), is a simplified version of the Hellerstein-Neumark approach, recently applied on Belgium data by Lallemand & Ryckx, 2009; Vandenberghe 2011a Vandenberghe , 2013 Vandenberghe et al., 2013. Following most authors in this area, we consider a Cobb-Douglas technology (Hellerstein et al., 1999; van Ours & Stoeldraijer, 2011; Vandenberghe, 2011a,b) :
lnYit=lnA + α ln QLit +ß lnKit [1] where: Yit /Lit is the average value added per worker (average productivity hereafter) in firm i at time t, QLit is an aggregation of different types of workers, and Kit is the stock of capital.
The variable that reflects the heterogeneity of the workforce is the quality of labour index QLit. Let Lijt be the number of workers of type j (e.g. young /old; men/women; low/high educated) in firm i at time t, and µij be their contribution to output. We assume that workers of various types are substitutable with different marginal products. As each type of worker j is assumed to be an input in quality of labour aggregate, the latter can be specified as: QLit = ∑j µij Lijt = µi0 Lit + ∑j >0 (µij -µi0) Lijt [2] where: Lit ≡∑j Lijt is the total number of workers in the firm, µi0 the marginal productivity of the reference category of workers (e.g. prime-age men) and µij that of the other types of workers.
If we further assume that a worker has the same marginal product across firms, we can drop subscript i from the marginal productivity coefficients. After taking logarithms and doing some rearrangements equation (2) becomes:
ln QLit = ln µ0 + lnLit + ln (1+ ∑j>0 (λj -1) Sijt) [3] where λj≡µj/µ0 is the relative marginal productivity of type j worker and Sijt≡ Lijt/Lit the share of type j workers over the total number of workers in firm i .
Since ln(1+x)≈ x, we can linearize [3] by:
ln QLit = ln µ0 + ln Lit + ∑j >0 (λj -1) Sjt [4] And the production function becomes:
lnYit=lnA+ α [lnµ0 + ln Lit + ∑j>0 (λj-1) Sijt] + ß lnKit [5] Or, equivalently, if j=0,1,….N with j=0 being the reference group (e.g. prime-age male workers) yit = B + η1 Si1t + … ηN SiNt + αlit +ß kit [6] where:
B=lnA+α ln µ0 ; ηj = α(λj -1), λj=µj/µ0 j=1…N yit=lnYit; lit=lnLit; kit=lnKit Finally, if we focus on the (log of) labour productivity and assume constant returns to scale (α+ß=1) expression [6] becomes yit -lit= TFPit+ ß(kit -lit) [7] where TFPit = B + η1 Si1t + … ηN SiNt kit -lit= capital intensity Note first that [6], [7] being loglinear in S, have coefficients can be directly interpreted as the percentage change in the firm's average labour productivity of a 1 unit (here 100 percentage points) change of the considered type of workers' share among the employees of the firm. Note also that, strictly speaking, to obtain a type j worker's relative marginal productivity, (i.e. λj), coefficients ηj should be divided by α, and 1 needs to be added to the result.
The key point is that the ηjSijt terms appear as direct components of TFP, while the last term is capital intensity. And in dynamics terms, conditional on the different types of labour being not equally productive (i.e. estimated ηj being different that zero (one)), we have that a change of the overall mix of the labour force should directly impact TFP growth 
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